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摘　　要

神奈川県丹沢山地の冷温帯自然林において､シカの採食庄により退行した林床植生の回復を目

指して設置された植生保護柵(以下､柵)の効果を検証するために､主に4タイプの林床植生

(短茎草本型､高茎草本型､スズタケ型､ミヤマクマザサ型)を対象として群集レベルと種レベ

ルの回復とその仕組みを生態学的な見地から論議した｡

シカの採食圧が高まった時点に設置された柵内外において､設置時点と設置して10年後の林

床植生の変化を調べ､シカの採食圧の高まる前の状態に柵内の植生が変化する可能性を検討し

た｡ 4林床型ともに柵を設置して10年経過すると柵内で低木層の植被率と種数が増加した｡草

本層の種組成の変化は林床型によって異なったが､柵内では全体として直立型の多年生草本が増

加する一方で､小型の多年生草本や不噂好性植物が減少する傾向があった｡また､高茎草本型で

はシカの採食圧により減少したとされる神奈川県の絶滅危倶種も出現した｡これらのことから､

シカによって衰退した林床植生でも10年間シカの採食圧を排除すると以前の植生の状態に変化

すると考えられた｡

柵による植物種の回復を検討するために､多年生草本とスズタケ､木本の稚幼樹それぞれにつ

いて柵設置後の生育状況を調べた｡多年生草本については丹沢山地の絶滅危倶種を対象とした｡

4林床型に設置された柵25基において多年生草本の種類と個体数を調べたところ､神奈川県の

絶滅種と絶滅危倶種など12種､および神奈川県新産種の1種が確認された｡調査地の過去の植

物相と比較すると､シカの採食圧下で一度消失したと考えられる多年生草本が5種出現し､過去

に未確認だった多年生草本も6種出現した｡したがって､柵は絶滅が危倶される多年生草本の保

護と回復に有効と考えられた｡ただし､柵の設置が遅れると種によって回復しない場合もあるこ

とがわかった｡絶滅が危倶される多年生草本の回復のためには早期に柵を設置することが望まし

い｡

スズタケが退行して10年程度経過した地域に設置された柵では､時間の経過とともにスズタ

ケの植被率と得高は成長していることを確認できた｡一方で､退行後15年程度経過した地域に

設置された柵では､スズタケの得高は高くなっていたが､植被率は低いままであった｡この要因

として､シカの採食圧を5年長く受けたことで枯死した個体が多かったことと､地下茎の分断に

より回復が遅れていることがあげられた｡

スズダケが退行して10年程度経過した地域に設置された柵の内外で､設置して7年後に高木

性木本の稚幼樹の密度と樹高を比較したところ､稚幼樹の密度は柵内で高く､その差は6倍以上

であった.ほとんどの樹種の樹高は棟内で40-60cmの範囲にあったが､柵外では10CⅡl程度で

あった｡これらのことから､柵はスズタケを回復させるとともに高木性木本の稚幼樹を定着･成

長させる効果をもつことが確認された｡さらに､スズタケが退行して15年程度経過した地域に

設置された柵内で設置して5年後に稚幼樹の密度と樹高を調べたところ､幼樹の樹高は前に設置

された柵内のものとほぼ同程度か上回っていることがわかった｡これには後で設置された柵では

スズタケの回復が遅れていることが影響していると考えられ､木本の更新を目的とするなら柵の

設置の早運は関係ないと考えられた｡

シカに採食された植物の反応をシカの採食後の開花のしやすさと種の生育型などの生態的特性

から検討した｡採食されても開花しやすい種は､一年生草本や､生育型が分枝型やほふく型､そ

う生型の小型から中型の多年生草本であった｡これらの種は非採食個体と比較して､小さいサイ

ズで開花したり､開花時期が遅れるという可塑性をもっていた｡一方で､非開花ないし開花しに

くい種は､直立型の生育型をもつ多年生草本であった｡
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シカの採食圧が長く持続すると､シカの採食に耐性のない種の埋土種子や地下器官が消失する

という仮説を検証するために､高茎草本型林床に年をずらして設置された柵2箇所と柵外で土壌

を採取して発芽試験を行った｡シカの採食に耐性のないと考えられる直立型の多年生草本は､埋

土種子と地下器官の種数ともに先に設置した柵で多く､次いで後に設置した柵､柵外という順で

あった｡この結果は､仮説を支持していた｡

地域の植物種多様性の保全の観点から､4林床型ごとに種数と面積の関係式(アレ一二ウス式)

を用いて柵1基あたりの最小面積を算出した｡種数がほぼ飽和する面積を求めたところ､ 4林床

型ともに30-40m四方という結果になり､現行の面積は適当と判断された｡柵の破損の危険

性と植物の生育地の分断化を避けるために､複数個の柵を連続して配置することが重要である｡

以上のことから､シカの影響下において林床植生の衰退した自然林を再生する手段として柵の

設置は有効であると結論づけた｡植生保護柵はあくまでも緊急避難措置であり､シカの個体数管

理と連動して実施することで植生回復の効果を高める必要がある｡

Summary

The aim of this study was to evaluate the vegetation recovery effects of deer-proof fences,

which were established in 4 types of forest floor community (short herb, tall herb, Sasamorpha

borealis, and Saga hqyataetypes) that had been damaged by sika deer browsing in cool temperate

deciduous forests of the Tanzawa Mountains, central Japan.

Firstly, changes in understory vegetation inside and outside deer-proof fences were investlgated

over 10years a免er the exclusion of sika deer browsing Pressure in 4 types of forest floor

community, and it was examined whether the understozy vegetation damaged by sika deer reverted

to a state showing negligible innuences of sika deer inside of the deer-proof fences･ As a result,

each forest moor type showed increases in vegetation cover and species number in the shrub layer

inside the deer-proof fences 10 years after their installment. AJthoughehanges in the species

composition of the herb layer differed among the forest moor types, the areas inside the fences

as a whole showed an increase in taIIperennialherbs and decreases in short perennial and non-

pa)atable herbs. In addition, Species endangered in Kanagawa Prefecture due to sika deer browsmg

appeared in the tall herb type. Based on these results, it was concluded that understory yegetation

damaged by sika deer in cool temperate deciduous forests of the Tanzawa Mountains Changed to

a state showing negligible influences of sika deer within 10 years a洗er the exclusion of this

browsmg pressure.

Secondly, the gFOWlng Situations of an endangered, perennial herb in the Tanzawa Mountains,

Sasamorpha botlealis, and seedlings and saplings of taH trees were investigated a免er the construc-

tion of deer-proof fences, in order to evaluate species recovery. Twelve species of tocaliy extinct

or endangered plants and I newly recorded species in Kanagawa Prefecture were found a角er the

kinds and numbers of species were investigated in 25 dee叩FOOf fenced areas established across

the same 4 types of forest noor eommuni呼. CompaFedwith the past nora in the suryeyed area,

5 species considered to have disappeared and 6 Species undiscovered in the past were found･ These

results suggested that deer-proof fences are effective in the restoration of endangered perennial

herbs. However, as the constrtlCtion of fences was overdue, there were SOme SPeCies that were not

recovered. Therefore, the constrtlCtion of fences is needed at an early stage to recover endangered

species.
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lt was observed that the bamboo Sasamorpha borealL's grew taller and wider in an area with

a fence constructed of dwarf bamboo on the forest floor that had been damaged previously for

about 10years by sika deer browslng. On the other hand, Sasamot･pha botlealis grew taller but

not wider in a similarly fenced area that had been damaged by browsing for about 15 years. This

diirerence was considered to renecHhe condition of individual dwarf bamboo plants in the fenced

areas, and recoyery of the remain)ng Plants was s一ower in areas that had received deer browslng

pressure for 5 additional years before construction of the fences.

Regeneration of tree species was investigated inside and outside a deer-proof fence that had

been constructed 7 years earlier in a cooHemperate deciduous forest, where dwarf bamboo had

been browsed and damaged by sika deer for about 10 years･ The density of regenerated trees was

higher inside the fence than outside, and the difference was more than 6-fold. The heights of almost

alHree species inside the fence ranged between 40 to 60cm, but many trees outside the fence had

heights of only about 10cm･ Based on these Gndings, it was concluded thaHhe deer-proof fence

facilitated the establishment and growth of tree species as wet) as the recovery of dwarf bamboo.

Furthermore, the regeneration of tree species was investigated inside a deer-proof fence con-

structed 5years later･ The height of saplings was as same as, or taHer than, those of first fenced

area･ This result indicated that the regeneration of trees was not related to the period since the

construction of deer-proof fences.

Thirdly, the response of species browsed by sika deer was investigated from the ecolog)eaI

characteristics of ease of blooming and growth form a耗er sika deer browsing. Species that

bloomed readily a免er being browsed by sika deer were annual herbs, small and medium sized

herbs with branched, prostrate, and tussock growths forms･ On the other hand, the species that did

not bloom readily included perennial herbs, which showed erect growth fbms.

Furthemore, the composition of soi一 seed banks were investigated within and adjacent to a deer-

prooffence constructed 6 years ago and outside afenee around a tail herb forest floor, in order to

verifythe hypothesis that seed banks and subterranean organs of perennial plants with no tolerance

to sika deer browsing readHy disappeared. Twenty samples (20cmX 20cmX 5cm in depth)were

colleeted from each site･ Emergent seedlings in the soil samples were counted and placed in an

open space, and the composition of soil seed banks and subterranean organs was estimated. The

number of perennial species in the seed banks and with subterranean organs of with no tolerance

to sika browsing was highest aHhe site with the oldest fenee･ This result supported the hypothesis･

1n addition, theminimum size of a yiable area surrounded by a deer-proof fence was estimated

using Arrhenius expressions (species-area curve) for 4 forest noor community types from the

standpoint of species diversity in the surveyed area. The minimum size of a fenced area was

calculated as 30 mX 30 孤 to40mX 40m i This result indicated that the size of present fenced

areas was appropriate. The continued establishment of more feneed areas is needed to avoid the

risk of the destruction offences and to preyent species habitats becomlng isolated･

Therefore, on the basis of the above results, it was demonstrated that deer-proof fences were

eqectiye for the conservation and regeneration of naturalforests that have been damaged by sika

deer browslng･ h order to血rther improve yegetation recovery in the Tanzawa Mountains, sika

deer population management must also be performed･
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